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^ (57) Abstract: (1) Osmium tetraoxide carried on a polyotefin having an ion-exchange group such as a primary amino group, -NHR, 
'NRR\ -NR'R"* (wherein R, R* and R" independently represent each allgrl, aiyl or aralkyl) or sulfonate group bonded thereto; sup- 
00 ports for carrying osmium tetraoxide which contain a polyolcfln having the above-described ion-exchange group bonded thereto; and 
^ oxidation catalysts comprising osmium tetraoxide carried on such a support; (2) a process for producing a carried osmium tetraoxide 
^ by bringing such a support with osmium tetraoxide; (3) a method of storing osmium tetraoxide by carrying osmium tetraoxide on 
such a support; and (4) a process for producing a diol compound by treating an olefin with an oxidation catalyst comprising the 
O carried osmium tetraoxide as described above. According to the above method, an osmium-carrying compound which can be easily 
^ handled, has an excellent solvent resistance and suffers from no decrease in the catalytic activity even after repeated use can be 
O indusu-ially produced. 
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T- h^;p<5'k>«. 1,2,3-h U h U ^5^1/>«. l.2->'X5^;i/X5^ 
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v'^D^=^5^k>X, zy^V^-zf^Uym. i/^U^if=5'V> 

5 vymffim^i^n^o 

7 ^)-vymthx\t. ait^^^6~i4. »^b<{t^mi:6 

« 7 ~ 1 4 ©feO^t^tf en, «B!;lff-CeH4-CH2-> - 

C6H4-C2H4-% -CgH4-C3H6-^ -C6H4-C4H8-^ - Cg H4 -CH (CH3 )- > - 

Cg H4 -CH2 CH(CH3 )- > -CH2 -Cg H4 -CH2 - > -C2 H4 -Cg H4 -C2 H4 - > 

mi^m thx H4 -Cs H4 -C2 H4 -z^)^'^ e n ^ . 

20 ±IBt;t$p#^^-^i^(cxxT-;i'iS'&. Fig-&^Vi(tx-x;Pi^-& 

^l--8(DT)V^UyM. 7xX^>SRrXTfB-^S [7], [8] R 

[9] T?^$ti^S5&>*^tf e>n^. 

— T— R"-T — [7] 



wo 02/066158 



PCT/JP02/01416 



35 

_R18_X-R19— T— R20 [8] / 

— T— G— [9] • . • . 

1 7 U - t jiM^-g- 1» $ nr ;^ § 2 ffi © ^{bzKms ^ S b . 

-ISiC [7] RtX [8] {cMViT. ^ ~R2 ° T«$nS7;P^ 

10 icl~10,$f*L<}il~6, j:D&SL<fi2~4®t)©/$>t#tf e. 

M,i^mthX\t. ±E-|g^ [3], [4], [5] [6] {Ci^tt 

5R^ > R" ~R^ ' , R^ RCKR^ * ~R^ « ^C^^tl^rJV^U 

15 4©'b©;«»^^tf e>n> m^mtVTit. ±ib-^^ [3], [4]^ [5] 

RXS [6] fci^tt^R^ , R'' ^ > R^ 2 jStrJ^R* " ~R' ' T 
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1,2,3-h u h u ;<5^v>S, i,2->^xg^;i/x5^ ^':f^^^ 

15 >^>-l,3-i>:A^U>^. >'i5'P'\ + lJ->-l,4->^^5^^>S, >/i?PA 

tfe>n. :^#:Mi:bT«. ±18-1^^ [3]. [4], [5] SitX [ 6 ] (C- 
20 i^tj-^R' , R« ' . R' ^ IkXSR^ * ~R^ « T'S^tl^TU 

- W > « a: iSHi © © ;{>^^ S n . 
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[7]. [8] RtK [9] T^$n5S©5S, TIB-Jlg^C [1 

0], [1 1] 3stDf [1 2] i^^^n^^am^h^^mtvxmf^n^o 

— T-R21-T— [10] 

_R22-T-R23— T-R24 [11] 



— T— J — [12] 

-m^ [10] x^-^n^m(Dii^iz&^v\f^^i^mthx\t. mx\i 

-COO-CH2CH2-OCO-^ ■COO-(CH2)4-OCO-, -CbO-(CH2)6 -OCO- . - 
10 COOCH(CH8)-CH2CH2-OCO- . -COO-CHj CHj -O-CHg CHj -O- 

CH2 CH2 -0C0-, -C0NH-CH2 -NHco-^d«# e> o 

-CH2-CONH-CH2CH2CH2CH5-NHC0-CH2- , -CH2CH2-C00- 
CH2CH2CH2-0C0-CH2CH2 ^*5^tf e.n§. 
15 -m^ [ 1 2]x^^n^m<Dm'^L^^M,^mthx\t. ^^^t-coo-. 
-coo-cH2-> -coNH-cHaCHz-^z&^^^tf e>n5o 

11^7 5 -NHR, -NRR\ -NRR'R"+, ({B 

U, R, R-RtXR-^ifSBtl^Po) Xtt7.;PxH>^S^-^WT'&S5&«^ 
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■ Ri R2 - 






(CH ^ 


L X J 




X(H),. 


[A] (M), 


[B] 



[1] 



R3 Y 
(CH-p- 



R3 Y 
— (CH-CH)- 

P>] 



x\t^(D^mmx'$>^-m^ [2] 



f f 

-(CH- 



Ri R2 
I 



-(CH-p 



[A] (ill), 



f f 
(CH-p- 



X(H)< 



R3 R" 1 
I I 
(CH-CH)- 



R6 



-(<pH-p- 

R5 R6 



[2] 



:^UM' it^^miLLxf^imr^ /m. -nhr, -nrr\ -nr 
R'R"+ {fib. r, R':BLUR"^ttt!mtmc} x\t7.)iyi^>mm^^b. 

X MTlcft ^ S b T W L T Li T ct < ff- ^ X n M 
^ii:l~ 2 0 0 0 0T2~6ffi®^^b7K^»^^b, q«il^l~5© 
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[1] \zmn^ [A], [B], [C] RtJf [D]> X}t-ISt^ 
[2] IzMi-y^ [A]. [B]. [C]. [D] :^XS [E] T^$n§«7g#' 
mtBM<Dlk:BLnmf^rm'^br^^:h^ t^MmT^o iM.h. [A] RZS 
5 /X\t [C] ^'^^T^tS'h^tt^c) T^^nSi^OiiL^fi^WTS 

-^s [1] [2] {ci^v^T, T^$n5 7;i/4^;ws 

URZSW T*$n5^1iBi75y», -NHR. -NRR'> -NR 

R'R"+ (mb>, R. R'Rt;R"fiHiftBi:ipiD,) :blU7. jv-^ym&it. 

So 

. ViT'feckVi^micl - 2 0 0 0 0"e2~ 6ffi.©^fli7K^SJCi^ViT. M 

SIS, ;i!7;^Ji?^->;!/S, 7 5 /»^;«>^#tf ^ne.«afi~io 



±i3bfc$p^x-z?g$n§it^b**«®M*^«a^ 1 ~2 0 0 0 0 

25 tbT$f^L<Ji^mi:l~l 0. J;D$f^b<ttl~3©'b©dt^tf 
e)n> ilf^^»©t>©t bT^f *L<k 1000~2600 0 ©'b©*^ 
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. - 3 0 0 Tf^§-. 

•t" A X □ M ? ^ ^ T V i T t) ck V i ^ { b tk ^ » © -e n i: 1^ i; o # 

Si fc t> ® i: 11 D t) © ;{)^'* e» n § o 

-j^jS; [1] X« [2] T^$n§*^BJ(C#§#U:t^7^ >©if 
f)^- (CH2 -O) m-CHg - (fib. m(il~10 0 ©g^icT?^ 

— NH-CH2CH2— N-CH2CH2 

•20 i^R' RXSR^ ;&S7lc^M^T2fel9, R^ SLr^R-* UTtIc^M 

^e: [3], [4]. [5] x\t [6] 



— (R7-E)-RV— [3] 
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RIO— 

— (NR8-R9)— (N-Rii)jp- [4] 
— ^Ri2— (NR"— Ri4;)t — [5] 

— R15— L— R"i — [6] 
•. (^4^, , R" , R^ ^ , R^ 2 2S5:t)CRi ^ \t^>^n^VT7 )]^^ 

>m^^v. E\mmm'^x\tmnm^^mv. nt-c (=o) -n 

H-, -S (=0) -NH--. -CO-X«-SO-§^L, mJttJ? t 
t k i:dS*(C0Tfe-5JB-&$l^<o) T^$n5%>©TfeOx •q= llfib 

15 RZSW ■fythU7)V^)V7^ y&~e^^h(D. ^V^iMx.«R^ RZ>*R 
3 z&^TK^I^^TfeD^ R^* RIJ^'R^ *^*>^aJLbT*^M^X«^mi^ 



wo 02/066158 PCT/JP02/01416 

42 

■ ^tz. -I^-^ [2] T^$n§*^^tC^§7i?U:tl/7>r >0#{C» 

2 , R^ S:U^^R' 7&^^^ffii£LT7K^M^X^i^m^ 1 ~4©7^^;i' 
0> X;&«- (CHj -O) m-CHg - (^b, m«l~100 

CH2CH2 

— nh-ch;2CH2— N-CH2CH2 — 

y»-eso, q = ix«2-r^t), Attgt^^ i ~ 8 ©t;1/=^^1/'>«. 

7xnl/>S, TtH-lgjJ: [10], [11], XJ^ [12] 
— T-R21-T— [10] 



— R22-T-R23— T— RZ" [11] 

— T— J — [12] 

i^^. R2 ' ~R2 ^ \tmm^2'-4(D7)V^U>m^^V. T\tX. 

-153: [1] (CJ^V^T, ^T0i^Oigb¥fii:C^1-S [A]B:Z>'[C] 
T^$nS^0 5gL#^^(DtJ^ft, ii^O. 0 0 9 9- 1 0 0 tjl'S^, 
m^LKitO. 0323~100 (fip-fe, [A] RXS [C] 

T^^n^tijg^feicic^T'S [B] RtK [D] 'VT^-^n^mm^&.B: 
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-^^ [2] tj^viT. ±T(Dm^Mi^m&mzM-r^ [a] :blzs[c] 

5 3 — 3 0 

-1^^: [2] tM'V^T. ^T©i^o5ib¥^ic^cMr§ [E] 

~2 0, ,a;0»^l/<«0.3~l 0^;V%, Sfci?^ L < 0 . 1 - 5 
#(C^SL< JIO .3 - 3 

10 :s^mm(ommit:txs.oj^nnmui^x'h^mim.7^ym. -nh 

R. -NRR'> -NRR'R"-^ R. R'RrXR-^MIB t i^.C.) 

M^it»^\H\zm'^^-mm'^t. mimr^y^. -nhr. 

-NRR\ -NRR'R"+ (R, R'Rl^RniMIB 1 1^ D.) X\t:^JV^ 

m%. -m^ [1] [A] ^mmr^'t^^- 

CA'] 

■ f f 

CH=(p [A*] 

X 



(M) 



q 



20 (^4'> R.^ > R^> X, uMxsq.itmmtnc.) M/x\t cc] 
^^f^^yT- [C] 
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R3 R4 

CH=C [C] 

mm CA'] Rxs/x\t [C] t. [b] ^.ns-rsty 

. T- [B'] 

f f 

CH=C P'] 
X(H>, 

5 (^tf", R^ R^ xRo^'qtitfiBBiiwic. ) 3st^^V3l« [D] timm 

f r 

CH=CH p'] 

^i^F»3};:M^14iiai^'erS:tJ^^im7 5y». -NHR, -NRR\ - 
NRR'R"+ (R, R'RUR"itmmtmC.) XiitX)U^>'m&t^^ 

15 ^:/T-,J:^M^;^i3-nffJ;Vi. 

-ISiC [2] tcJ^V^Ti^OiEbrnfe [A] <&^ST5±tSt/ 

[A'] Rtjc/xtt [c] '^mMir^±m=ey^- [C] iio 
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f r . 

CH=C 

f [E'l 

CH=C 
I I 

R5 R6 

[A'] -Rn/xit [C] t. CE'] i^ojgb^^ [B] ^mmr 
[B'] s.t)^/x» [D] ^mmr^'E/-^- [d'i ^isa 

-g-^ii-SIltt J; -Jigs?: C2] T^$n^*?^Bj©f!llilM# U :t 

7^ ><DWr^^ 11^7 5 -NHR, -NRR'XH-NRR'R" 

20 ± IB IK Tien IS (5. e#:^^©:^fe(I«eoTfT^^ia;Vio 
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.5 5o 

^Tc. I A'] RXS/Xit CC] 0MRZS/X\tU' 0^6^-^^. MXit 

•^V-^-izi yy^^j. NHa R (R{lM^<hl^i;o) 

10 T^>. NHRR- (R]SS:^R'JiMf3<hlli;o) T'^$n^^275>, 
• NRR'R" (R. R'S.i;R"JSMf3illi;.) -e^$n5^375>. m 
;^JiNa2 SO3 , NaHSOs ^Offifiitm^^f^ffi il tfcJ;^ 
T t) * ^ 0^ © m :t 7. 5 A ^ ffi #: M B # S „ 
2^Bgg©B3^{b:tX5":>Afi^ffia#:' (£^T, tBtlB-r 

^ 1 /SXfS-NH R (RMflBiil^Do) T^$n^S<&^W 

13 fi. m%.\t Sharpless, K. B. Tetrahedron Lett. 1990, 31,3003 \Z'^Wl 

' ^■\z■^^^<r>m.^•^'ls^xx^^K]^s%%. et^ife^^gtb, 
« - N H R %^\z^m ^ tifc'fb'&ti . 
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R'R"+ mv. R, R'RzfR"immtmcj xitx)i-^>mm^^ 

. -ivzf 9 J n-rf 9 tert->^i5^ sec-:/^y-;w 
^©t;I/3-;i/^, mx\ty^LYy. ^9^;i/x5';i/y h>^0^h>^, 

M^«T-fe hx h u;w, :/5^oxhU;P^©xhij;p^, M;^Jin-^^- 
^y. n-^':f^y. y^u^^-^y^(Dm^i\^mm. ^^«*l^mx5";v. 
i^m 5^ o X X X ^ ^ e> ti s . 

15 ^mmm(o^mmn. ^f^^gofi^tc^LTii^i-i o o, j^^u 

-:/'D;iy-;i/, v:fun/ sec--^^ J-)V. teit-'f y - )V 
^(D7}vn-)vm> mx\i7±hy. y^^)vx^)v^hym<D^hym> 

20 mxiit7'th=^hU)V. >^^ax h U;i/^(Dx h u;!/^, xh^tl^a 

:^mm(DW.^(D&.^mit. mi^f-'po^mimr ^ jm. -nrr\ -n 

RR'R"+ (fiL, R, R-RO^^R-fitulBtl^i;.) X^T^^U^i^ 
25 e7A}cM^T®a0.5~ 1 0 Jif ^ U< « 1 ~ 2 flg 

t 1 55: § J; 5 M l: ^ ^ ^ tl S o 
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M^o-io or. ieF^b<tt 1 0-3 o'CTa^'So 

if 

— -N=Qs=0 




-f b :t X 5 A * ^ Bj © ^ ^ J; < s ^ $ n ^ <t it ^ $ n ^ . 

15 »f< hx. :$imm<Dmmz^B\zm^-^nrcmmit-t:^s.^A 
20 M-^n. L:d^.hm.nrcmiK^:kzsmmnn.^^vx^^^ztt^^>- 
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5 ^B\zJky)m'D^ti!)^x^^o IP'S. mmm<R-z)^m^^^T^m 
m^ttx5.ryA^. :$imm<Di&w\zmw-^^^zt\z^'ox. mmitt 

10 ^^/vxm^mmt. mmi\:.^7.5.^A(D'^^ ^ aii'f-k)\^i[:\z'^^m 
\^^?ynxi,^rc^mmmmm^\^>mmmmmm^t^')'^-mtit-<. m 

um-^nrc^^BM(Dmmitt7.^^A(Dmmm^%i^^m<Dt(D\zit^m 

15 *^§9fc^§^3iK75y», ^mm\zm^m4m7>^::^^ 

^mmmj;:^7K^mm^m\^^^ctx^r)^<(Dmmit:txB.^j^ 

■ ^mm^xmi^^^mmtLxtif^v^^o ' 

t^^^nx^Ki. mizm^^<Dm^^^mmmitmikVM<. "^(omm 
\z\t'Xi}im^(Ditmm^w^'D o ^tc. mmmm<D^\zj,m^>^i^nx 
h^'h(Dti^{i>'U<fsi\^^^t'^izn.^\zmtii-^nrcmmmm\z^^:tv> 
iMoi^m. m±izm<^^mmi)^mMt^z.t^ti^^. ^mmmm 
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-r^^omitmmtvx^izm^izmmm^. 

mm-t^^tif^^^^oXDrpm^z^-oxKmrn^^^r^-mf^^^^ti^ 
10 mmv. 2'::>(D7i^mM7!}mK-^n^z.t\z^y)-y:t-)Vit^i^i!im^-^ 

/ R IK ^ § M ^ B m » <i: b T * L T V i § t) © T J; V i o 

o-j^-}v^^i^j.y\zm.m-t^o 

20 M^}^> -ISiS: [14] 

R25 R26 

^o=< [14] 

R2 5 ^ R2 6 , R2 7 ^;j^R2 8 ^ ^ $t ^ b T TK ^ JM ? , 
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ilS^ [ 1 5 ] 

R27— (p- <j:-R28 [15] 

OH OH 

5 -I^SS: [14] RZS [15] (Ci^ViT, R2 ^ ~R=^ » T^^tlST 
£^±. if*L<«l-'20, J;?)^?^b<fil~l 0, HC^SL<« 

i-6®t>0;i^*^tf en. :ir#e5{cft. m^it^^)vm. n- 
10 tert-::^5";i/S. n-^>5^;i/«> -ry^>g^;i/Ss sec-^>^;i/«, 

text-^>^)Vm. *:t^>5";U*, n-^^'>;i'». -f V^^v'^I/S^ sec- 
tert-^=^^>';i'^, n-^'f^Jl^^. <y^:/5^;PX, sec-'X 
'f^Jim> tert-A>^5^;i/S, n-:t-i5'5^;i.«, sec-:ti5' tert-:t^ 

16 ^^iS'xvjpa, A^ifxv;i/S. A^iJ^x'^;!/ 

3 ^>i5'ni/;u», Ayr5^3'>;i.s, hU73>^;i.^, 
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7 X :n ;i/ T'^^ji/S^j&t^ e. n , 

>m(o^V>ms M^^S7-fe h-hu;u. :;^5"n-h u;i'^©-hu;i' 

Mtif til 0 ~ 3 0 
SJiS^^©€effl»«> Mi^:*-k7>f >JC:MLT®^ 1~ 5 O^fi*. 

'>K> tr U S^>-N-:t^-> h\ a-trn U >-N-:t=^^$^ h\ |3-tfliU>-N- 
it^v'h*^ r-tf n U >-N-:t^>- N-:t^$^ F^, M ;^ j§i?{b7K 
^,tert-7^;l/t HD/1-:t4^5/ H.T-fe^^^Ut H P h\ tert- 
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;i/?!7-7)^^-h, m^m:fyv^A. mmm-hv^j^. mmmr>'e:=. 
5 ^m<tm(D^mmit. mn^tuy^ xc^ttTas i ~ i o mm. » 

Kjit^m.&it. m^-i o~i 0 ot:. i?^L<«o~6 ot:. 

*L<«1 0~6 O-CTfasS. 

sfc, # fc±i3-'l5^ [14] r^-^n^-tuy y( y-^K s^Stt-S 

^^m^l-thX\lLMX\t l,4-t?:;^(9-o-i^t: Yu^-V>)y^=7V 
>, l,4-t:X(9-o->^k FP4^ni^>)T>h^:^y 6,4-lf;^(9-o->^k 
20 H o:^->^>)2,5.e?7x-;i/tfU S v^>> KP=^:n>^>, t H D 
->>n->?>. l,4-tf7.(9-o->'k HD=t^->)7i5^^ l,4-t'X(9-o- 
v^k Ho:^->)T>' h^^/ >> 6, 4- k 7. (9-0^5^ k H □ >)2,5-v' 7 
x-;HfU Sv?^. i?k HP^->. .v^k h-Pv^^p- >^;{)t^tf f,tl 

25 '^'^mui'(D^mm\t. mn^vy y( >\znhxo . ooi~o. 3 
l?^L<tto. oi~o. 0 5^t;i.T^So 
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h-hu;i^-7K (5/1) ommKM^h. ^c\z:^mm<D'^^)^-m 

©5mo 1 %\Zf3i^^'?miah.M\Zli-^^)V^)V^^) 

So 

T^z^^-)VitRm(Dm'^\z\tmw^'^xmyt^:&i)^^^mm(oj^ 
10 ii^^B^hi^^c ip-^. m^\ttuy ^ >\zMLTmi 5mMm(07±h 
-hu;i'-7K (5/1) ©^«jc, ^©^ic^ffi-rsBg^^b:^^^^/^ 

ROTi^i3&^d«^'«r 5 mo 1 % t J: 5 fc:*^§9©^ U T-fiitizg 
i/ H S: :t W 7 ^ > U T 1 . 1 ^ »^ia Ltcm. ^ Uy ^ >^mMXm 

20 mit-t7.^^A^mw. nmLxwrmt. ^0mm^is.r-r^^t 
skTiz. mmm^m^fxi^^m^Mizmm^z^mr^ft^s *^bj«j: 

lzaKfb:t;^$'>A l.Og (S.emmol) O^iJ^y-;!/ lOmL ^^g^fc^MT 
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(DYB)^^. 7 5 / S 1.2mmol/g "g-^ : nova-biochem ^U] 5 g S^JO 

U 7 ^ Hitll&[l%DVB ^«8,^nDp^f;i/^ l.Smmol/g"^^ : 
nova-biochem *fc^] 5 g Jce^^^iPJi^ ;i/AT 5 H 50mL RtK n-:/n If ;P 

m-i^75>^uv- (N-n-::^otr;i/7 5y 5.i6g<£# 

fc, . • 

15 lzgm^:tX5>:7A l.Og (3.9mmol) © ^ iS' 7 -;HOmL i^^K t^MT 

6.0g Bgm-fb^tXS •i7A©^Wg« 16.7 %Tifeo;fe. 

Eg^-fb^f X5 f>A l.Og (3.9mmol) <D ^ ^ / - )\^ lOmL ^m\ZMUX 

ii*^L75:*«e> h U X- (2-75 yx5^;P) -7 5 >>i^^J 7.^ V>1t|&[i% 
DVBI|51S^75 4.4mmol/g^W:nova-biochema?eia^S({ 2 

k'x (2 -75 y x5"ji/) 75yx5^;i'} 75 y ]5g^ 
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Pal^'fb^rXS l.Og (3.9mmol) 7 -;HOmL ^^tC^MT 

l/>^Jil[l%DVB ^^i,75yS<i:L'T 0.3mmol/g : nova-biochem 

10. G.5%'V$>-otCo 

mmi\:^7.^'yA 0.5g (2mmol) ©tK 50mL ^^fC^ia-C^# 

15- U'T-*pt^y-;i/Tiife?tb, ^MTi 2i^^K^K<ibT, m^mm 

IZ3i?^b:tX5 0.5g (2mmol) ©tK 50mL LSCJ&t 
20 ei^-1':r>3^l^#iil[^ia«:IRA910CT CL -N+(CH8)2(CH2CH20H)Cr 

UT, Hfel^^OTj^u v-slfizg®!^b:t7;5'i7A 5.3g *#fc. Egm^b:^- 
25 ^iS^SJS. *%§g®#U-7-aJtBgiS<b:t7.5C7.A 

B9mfl::rX5 o.5g (2mmol) ©7ic 50mL ^j^{C^MT?^# 
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e».l&-r :t>^i«l^l|g[^ia«:IR120BNa.8%DVB^^,-SO8Na«-^^ : 

X9^l/>0.80g (7.7mmol), 7 "fe h — h U ;i'10mL. tK (2mL) 
10 -g-b. -^-iltl 4-P^5^;i'^;PiJ^U >-N-:t=^->H 1.14g (8.5mmol) 35: tX^ 

mm 1 xm ?>nrcmmi[:,^ 7, 5. o MsUmr 5. 0 - o.ssg 

(OsO4:0.39mmol ffi^) ^MXX. 3 mmi^i^K^-^'&rco R 

15 z^^Axnmvrcm. mmi^n^^hxMmr^i^^-jvu^o.dig^w 

Tc (iR^ 91.2%). 

mmm 1 0 . p:t-}VitKits 

traiis-3 0.91g (7.7mmol), T "fe h n h U JHOmL, 
7jc 2mL ^dJc: 4-pt5^;i/^:;l/3f: U >-N-:t=^>' K (I.14g, 

20 B.smmol) Rzsmmn I x^ ^ fifc-^ ^) -mwmmit^ X ^ ^ A 

0.59g <OsO4:0.39mmolffi^) ^MA.X. ^UX imm^WElts-^-^rc, 

^'y^2^xnmLtcm^ mmi^n^^vxMf^^-r^i?^-)i^^ i.05g<& 

25 (JK* 90.0%), 
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Q!-p<5^;i/X5^V> 0.91g (7.7mmol)^ Tir h:n N U;W 10mL^ tK 2mL 
<&rb'g-b, ^CltC 4.;*5';i/^;i/JfcU >-N.:t^i^ H 1.14g (S.Sramol) 
D^^iiM 1 T#e.tlfcjj?UT-fi^Bgi?<t::tX5 r>A 0.59g 
(OsO4:0.39mmol fflS) ^1MXX\ ^UH 2mmmWKJ^-^ "^Tco R 

^100%)o 

10 trans-X5^Jl/^> 1.57g (S.TmmoDx T "fe h — h U ;HOinL, 7jc 2mL 
^m^oL. ^JIIC 4->^5^;i/t;P*U >-N-:t=^^'> K 1.29g (9.6mmol) R 

(OsO4:0.44mmol *BS) ^MXX. ^ST 1 6 BtK^J^RlS:$-&fc. 

t^$^C7AT?^^^bfc^, 3ii®b»i^abT^*iSt:Sv':t-;i/#: 1.35g ^ 
#fc (1R*85.1%), 

cis-X5^;i/^> 1.39g (7.7mmol). Tir h — h U;V lOmL, * 2mL * 

20 ig'B-L> -eilfC 4-^5^;i/^;i^JlsU ^-N-^t-^v- h* 1.14g (8.5mmol) 

1 T#e»nfe3j?u-7"-fiiti2g^{b:tx5':7A o.59g 

(OsO4:0.39mmol 3^^) ^MXX. ^MT 6 i^ffflM^S^S^-frfe. S 

25 >">'At?^<fetfc^. iiiJlLMSUT^/Sf 1.22g^#fe 
(J|X2^ 74.0%). 
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^mm 1 4. i^^'-)VitRj!^ 

tTSins-P -:^^)V7s^U> Ig (8.5mmol)^ t-::^t5^ / 20mL RC^7jC 
20mL ^ii-B-b, ^2:fC7x U ^^7>'fb;^7 U A 8.36g. mWitl ^) ^ A 

5 (OsO^ :0.25mmol ffi^) ^M^X. 1 2 ^ WMJ^SiS^ ^ ii-^^o 

:^zy^AX^mhrc'^. mmb. nm^'hTMmr^i^:t-}Vi^ l.lg 
^mtc (JR*85.4%)o 
10 HJSM 1 5 . ^^^v'rt-JP^bS^S 

7ir h - h U;P lOmL tTiC 2mL t^|g-8-b. -^Ct 1,4-lf X(9-o->? 
h KD^^^r:>?>)7^ ^>^> 0.30g, N-;< U >:t^2^ H l.l4g 

Rt;iiiSMi"e#5>nfc7j?UT-ffiitEgi?{b:t7.5'^A o:59g 

(OsO4:0.39minolffi^) Sifl^T. ^MTMf^L;^*^ e> trans-/3 

mmvnmM,hTM^T^i^:t-)v^o.94g^nrz (ir^8o.o%, 

jR^90.0%ee)o 

20 mmm i e . :^^i?:r-;i/'fbM/s 

h - h lOmL 2mL iSM-^b, ^Z.iZ 1.4-eX(9-o.>^ 
k KD:^r:v?>)T> h^^y > 0.33g^ N-^5^;i/^ u>:t^e^ H 

i.i4g :BLXsmmm i x'^^tirc'^^^j'^-mmmmi\^-t7.^^ a o.59g 

(Os04:0.39mmol ^iS) ^M^X> &M.XMWVti:ii^ ^ tT&ns- & 
25 ;i/;^5"^>0.91g§2 4BtfflTJiT;KlS$itfc:o M^Si^Tm. sJ^'J-^- 
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W 87.3%ee). 

5 7-t h U;HOmL ^7jC 2mL -e C t l,4-h*X (9-o-S? 

k HP:^- v>)2,5->?7x-;Hf U 5 0.34g> N-^ U > 

0.59g (OsO4:0.39mmolffi^) ^MXT. ^ST^ 1^ L trans- 3 

.^5^;i/X5^i/> o.9ig ^.2 AmmxmyEm-^-^tco Kjt^mrm. -^u 

x^juxmmv. ^m-ki^yi^^xm^v. UTiamwt'^if^i^^AxmiSkiy 
tern. mmi^n^mvxMj^t^z^:t-}Vi^ o.dsg ^mtc (jr^ 84.8%> 

yt^W 75.8%ee). 
16 7-fe h U;HOmL 2mL ii^g^b, ^ 1,4-lf ;^ (9-o-$^ 

i.i4g Rxs^mmixn^nrc^^j-^-ummmit:t7.5.^A o.59g 

(OsO4:0.39mmol ffiS) ?&JlD^T. ^MTMJ^ trans- i3.-p< 5^ 

20 ^^i3§bTi^#. /-)vxm^v.r:io mm^mmvfc'^. mmrn^ 
jvxmtav^ ^iRi:tii[7K-eiife#L, mT^mwt'^if^-y'^Axni^hrc'^. 

iii^LSi^iibT*HiS-rS>':t-;U^ 1.07g (JK^91.2%, 

f 

88.6%ee)o 

26 7il b U;i' lOmL tTK 2mL t ^^g^b. ^ cl l,4.k*;^ O-o-i? 
k h* 0^^->)T > h ^=^y' > 0.33g^ N-^5^;i/^ U H 
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i.i4g R-ammm i ■r#e.nfc?i?u '^-unmmit^:^^^^ o.ssg 

(OsO4:0.39inmol ffiS) ^JP^T> ^STltJ^LTS:** 5. a-;>t5^;l'X5". 
P> 0.91g & 2 4B#FBlTMTSJi&$ii-fco ^iS^Tf^^ Jj^Uv-^Jtii 

68.8%ee) . 
^MM 2 0. 

trans-j8 .j>^5^;i'X9^l/> 0.91g (7.7mmol). h n h U ;HOmL, 
10 tK 2mL ^a^L^ ^Clid 4-y< U >-N-:t^>' H 1.14g 

(8.5mmol) JtZ/Hiii*^ 1 6 tlfc# U T-aJtl2aig^b:t7. 5 'J' A 
0.59g (OsO^rO.Semmolffi^) ^iP^T, SfflT 1 l^|l3fil#SfS $ -frfe. 

7.,^^j^^mmtLxmK>Mhx6\Bimmb. ^KmmizKjtsm^Mtb 
tco m^^^ 1 iz^to 

20 trans-X5^;i/^> 1.57g (8.7mmol), 7th—hV)l lOmL, 7jC 2mL ^ 
U-^Vs -e^ltC 4-^5";i'^;i/Ji^U >-N-:t^'> H 1.29g (9.6mmol) ROC 

mnm i T#e>nfe5i^UT -.a itE^'fb:t-x5':7A o.67g 

(OsO4:0.44mmol ffi^) ^MXX. ^111? 1 6 

^/iS^T^^ ^v^-^mmiyxm^> mm^^i^ / -)vxiEm\z 
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5 ^1 j;t)^e>3&^35:in<> M^^SiDiib^ffl tTH/iS^fx-^TfeS/S 

^^^ommthxommt. rnvrnvomMiz^-ox-hmrLmi^^ct 

m^. K-:>mmit:t7.^^A^ii^(D{^mti^&mm^MLxmm'^n. l 
i)^hmnrzmK-\kRzsmmm\^^tbx\^^^ct^^^. ^i^ni^Djib 
mmLxh^(DmmmyLm<. m^f3iRm(Dmmtvx0n\zmm 
x$>?>. ^(Dmumnrci^m^^t^cti)^'^. :^^m(Dt^V'^-m^ 
20 cgmfl::t;^5'^A(*. i:m^f3i^Mfsimitmmthx. mx\tKm^- 
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W * © ^ ffl 

2. -(:t>^U&i!fi. miM7S.ym. -NHR, -NRR'. -NRR 
5 'R"+ (mu. R, R'3SLtJfR"«*^^aLtT7;V'=^;i'^. 7U-;i'«X 

10 1 (clBm®Egm^i::t;^5^Ao 

4. -r:^->55Jfe»d«> -NRR'Xf*-NRR'R"+ (fiL, R, R'RZ^ 

15 ^7^0 

m^^&•^^TV>T«bJ:ViM5giCl -2 0 0 0 OTB- 6M©Mib7KSl» 

» 

T * « gS ^ JS IB « O BB^^b :t X 5 A . 
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1 1 . [ 1 ] 



Ri R2 1 r ^1 

(CH-C)-|- -(-(CH-Q — 

X(H)c 



[A] (M), 



[1] 



(CH-^- 
M" 



w Y 1 



Xtt-^^ [2] 







L^^ I 1 


-(CH-p- 




(CH p 






X(H),. 



[A] (I^I). 



-KCH-p- 
[C] 



PB] 



R3 Y 
(CH-CH) — 



-(CH-Q 



-(<pi-g- 

R5 R6 



[2] 



Rxsw \t^^.mi:hxmim7 5./^. -nhr, -nrr\ -nr. 
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i^nm^RU/x\t^mm'^^^ Ajxi^^x h 1 2 o o o o 

Tt)J;Vi. 7)V^U>^. 7^J-U>mX\tmB7)V^U>mt7V- 
[A], [B]> CC] RXS [D], Xit-m^ [2] fci^tj-^ [A], 

10 CB], [c]. [D] R-a [E] x^^n^mmmmtBMomiSLXsmff 
1 2. [1] tci^ViT. ±x(Dm^mLm&.mizMt^ [a] r 

15 tX[C] T^$n§iliDiiL^<&i!i:©Sd^)6«0 . 0099-100 

1 3. [2] (Cj^ViT, ±T©ilDjgb#^aicJC^t-§ [A] & 

r;^ [C3 -e^$n5«^DjiU¥ttlg:cDi!i^dn~9 9.9"^;i'%T*5tt 

20 14. -IS^ [2] iZi^^^X. ±X<DB^MVmiiLmzM'r^ [E] T 

^$n^iiiD)gu#fi©iij^;6«o.i ~4 o^jv%x;^^mi^m i 1 
1 5. -is^ [1] jtcx [2] (ci^viT, xT^^n^. ^zKtt^^-r 
25 ^l^^^M^R^;^/x«^^l^■?^-g•^TViTfe ctvi^^ic 1-20000 
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1 6 . -m^ [ 1 3 Rrjf [2 3 fci^viT, xT^$ns> ^tk^^^^t 
mnm^Rxs/x\tmmm^^^/ur\,^xh^^>^m^i^2 o o o o 

A, 

10 Tt)<J;Vi|l^ii:l ~2 0 0 0 0T2~ 6ffi<D^^b7Jc^«;^>5^^TViTfe 

;psx^*T^;v=^^;u«5:S-ro)/-N = , -c (=o) -s (=o) 
-C (=0) -NH-, Xtt-S (=0) -NH-omxm^itTia 

1 8. -ISS [13 [23 (Ci^ViT. X"e^$n§> ^7lc14§r^T 

mn^irisi.rs/xummm'?'^'^ /uxif^x h ^U^m^ 1 ~ 2 o o o o 
20 [53 xtt [63 x^-^n^%(Dx$>^m^mi nzmmommt^tx 

— (R7-E)-Rv— [3] 



I 



wo 02/066158 



PCT/JP02/01416 



67 



^10— 

-(NR8-R9)— (N-RiOiT 



[4] 



. — R12— (NR13— Ri4)t — [5] 
— R«— L-R16 — [6] 

U>m. T^J-U>mx\t7y}V^uym^^V. R» S.?^R» ' UyK 

1 5 j^xSR' ^ ^i^-^^. 7)V^U>m. 7 ^)-vy^y.\t7 y 

E«m^lIi^XMIIM?^^L, L«-C (=0) -N 
H-, -S (=0) -NH-, -C ( = 0) -Xtt-S ( = 0) -^^ 

19. -^5$ [2] \zm^^X. A-^7^-^n^5^=f'^\zr.7s'f)Vm'^. 7 

15 -wt^ [7], [8] x(i [9] xm^n^%(oi2h^m^mi uiib« 

— T-Ri'-T— [7] 
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— R18-T-R19— T-R20 — [8] 
— T-G— [9] 

t7V-u>^ti)m^'^t>-^nxf3i^2m(Dmit:i<^^^^^h. t« 

2 0. -m^ [1] S:0^,[2] Cli^ViT, XT^^tl^. MT^^^^t 
« S il » i t T # L T V i T t> J: < ^ ^ 4* A X D M ? T * S m 1^ ^ , 

10 ^ii^^M^S:^//x«^^li^^^^■r^^Tfe J:Vi^^i5: i ~2 o o o o 
>sx{^TiB-iss: [3]> [4]> [5] x« [6] 

7JV^)Vm. 7V-JV^X}t7y)l^Jl^&^m-ro)'X^^W^mi 1\Z 

15 mwt(Dmm^t7.5.^Ao 

— (R7-E^R7— [3] 



— (NR8-R9)— (N-R")— [4] 
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— ^Ri2— (MR"— Ri4)t — [5] 
— R15— L-R16 — [6] 

.^M^. t;i/=^^;1/S> 7U-;wsx«T^;i'+;i/«&«b. r^ ° , r 
>«?£«L, E\tm^M'f'x\tmnm'?'^^vJ L\t-c (=o) -n 

H-, -S (=0) -NH-> -C (=0) -X«-S ( = 0) -^m 
10 2 1. [1] RZ^ [2] (Ci^ViT. XT^^n^, M7jctt^^-r 

5liE^®^RrX/'Xtt^^lS^^^^lfViT^>J:ViMi^&l-'2 o o o o 

>»XfiTtB-^^ [3], [4]> [5] X\t [6] T^^tlSSTafeO, 
15 MRrXM' ;5>t, -NRR'. -NRR'R"+ (fiL^ R, R'S.I/^R"tt*>«r 

$65ibT7;i/4^;p»» 7U-;i'«x(*7^;i/^r;i'»<£^t-o) x«7.jwjJn 



— (R'-E)-R7— [3] 
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— (NR8-R9)— (N-R")— [4] 



— R12— (MR"— R")t — [5] 
— R15— L-Ri<i — [6] 

5 ^n^, 7;i/^;k*, 7U-;i'«x{iT^;u^;us<&«L, r^ " , r 

Ettm^M^XMIIJI^^^b, L\t-C (=0) -N 
-S (=0) -NH-. -c'(=0) -X«-S ( = 0) -^m 

10 «T. <i.Uni:k t*s^^{CO <£|^<,) 

2 2. El] RZS [2] Jci^ViT, R^ RtKR^ j^t^K^M^T* 

R2 S:tXR^ ^^^^m&LX7i^mm'?X}tmm^l--4(D7)V^}V 
^r$>0> Xi)^- (CH2 -O) m-CHg - ({ab> mttl - 1 0 0 

CH2CH9 — 
I 

— NH-C3I2CH2— N-CH2CH2 — 
15 T'fe«9> MJtt^M' *tBl^75yST^t)> q=lT*§W*«ll 

2 3. -IS^ [2] iZt^l^^X. R' . R^ RZSR' ^^Ti^mM^X $> V . 
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CH2CH2 

— NH-CH2CH2— N-CH2CH2 — 

5 7xnl/>S, TIB-^S [ 1 0]> [11] Xit [12] tr^$n<&« 
— T-R21-T— [10] 



_R2i-T— R23— T— R24 [11] 

1 

— T-J — [12] 

(S:^. R' ' ~R2 ^ tt^^ic2~4<Z)7;i'=^^k>«<&^b. T«X 

^1 ~4 o7;p^i/>«^^l-.) 

2 4. [1], 3^ at [2] {di^ViT. R' :knR^ d^TK^Ji^ 7?-^ 

R2 s.rJtR* 3&^^^$6S[bT7jc^m?x«^^^i ~4(D7;^=^^;^ 

^-rabD.' X^t7xXl/>'g, TtB-ISS [3], [4]. [5] X\t [6] 
15 T^^n^'b^-^^D, 

— (R7-E)-R'— [3] 
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— (NR8-R9)^-Rii)— [4] 

— R12— (NR13— Ri*)! — [5] 
— R15— L-R16 — [6] 

5 mm^. 7)v^)vm. 7^j-)u&xJit7y)v^)vm^^L. r^ ° . r 
>ss^L. E\tmmm'?x\t'mnm'^^^v. nt-rc (=o) -n 

H-> -S ( = 0) -NH-, - CO-X«- S O- mRZSt 

2.5. -leiC [11 [2] fci^ViT. R' JtCJ?R« *?7Kim^T35 
2 6. [1] SitX [2] izM^^X. R' S.C;JR3 j&^tK^M^TS 

0^ R' MR"" f)'^^^ miLbX7KMm^xit^m^ 1 4 (D7 

ST^D. X;0^7x- I/>S-rfe D. q=11?a&D, MRtXM' 
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-(2-7 5 yx^^;!/)- 7 5 y X;?)^'«A^tlfc:7x-;PS^>fr-r§7.g^l/> 

10 2 8. N,N-v^;<5^;t'7 5 y xg^Jl';A:$'^ U ;P7 5 H ^v^tfx^l/^^if > 
t©*S-&#^,-CH2N+(CH3)2 (C2H4OH)Cl-S30«^A$nfc7xx;i/* 

A $ n 7 X X ; 1/ S ^ W T ^ X 5" 1/ > t tf X ; 1/ > if > t © S 

15 2 9. ||liK75/S, -NHR> -NRR'> -NRR'R"+ (UV. ' 
R> R'B:t;Rni*'Jra3iUT7;i'=¥Jl'S> 7 U -;i/»XJt7 ^ 
S ^ « 1- . ) X X ; 1/ 3^ > m S * # ^ T S ^ b T I i ^ xj? U :t 7 ^ 
> * -g- ^ T S EB m ^ X 5 A ffi fi # . 

30. miS^7S/«, -NHR, -NRR\ -NRR'R"* «i.b, 
20 R. R':RXSR"it^^miLbXr)l=¥)V&. 7V-)VMX\t7y)V^)l 
« -r . ) X « 7. 4^ >m« ^ ^ ^ r § « 30«i^ 1/ T -5 xl^ U :t 1/ 7 



wo 02/066158 



PCT/JP02/01416 



f f fj 




r Ri R2 1 
1 1 


-(CH-p- 




(CH p 


X . 




X(H)q. 



[A] (l^l). 



IB] 



74 



[1] 



f f 
(CH-p- 

X\t-^^ [2] 



— (CH-p 
[A] (ill) 



R3 Y 
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f f 
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IB] 



R3 J^. 
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R3 Y ^ 

(CH-CH) 
P] 



-(CH-C)— 



-(pi-p- 

R5 R6 



[2] 



WW \t^^'n±vxmim7 5.y^> -nhr, -.nrr\ -nr- 

R'R"+ {fib. R, R'RU?R"«*^^3£LT7;i'=^;i/a, 7U-;i-« 

S ^» ^1 b b T T J; < 4^ ic: A X n M^T ^ -5 ^^M^ ; 
ffi!E^0^]SS:rK/XJi^^M^'g-/uTViTfeJ;l^i^^|gi.l ~2 0 0 0 0 T 
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l/>«tSrm*^t>ii-T^'5 2ffi©^<t:7X^«Sr*b, [1] t 

[A], [B], [C] [Dh Xit-^^ [2] [A], 

[B]. [c], [D] Rt; [E] r^-^n^mm^mmM(D^Rxsmf¥ 

5 Ti^-g-bTVi^^liiSric^f 5. [A] RtX/X« [C] 

^ # ft t T ^ a jf E ^ b ^ X 5 ® ^ B . 

10- .3 2. tt^3g2 9 fCia«^0S#:{CSit$ii:§^l t^#mt-r§B3m^b:t 

3 3. m^m2 9 fcffim0m^fc:fii#$nfcBgi?<b:t;^5':/A5&i&^5 

15 fc8?)©fe©T^Sft*«3 3 fC|B«©Mi5!l!ii. 
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